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ABSTRACT 

PURPOSE: To artificially widen the dynamic range of a vertical transfer 
register in a smear suppression type solid-state image pick-up device to 
blank-transfer a smear component, output a smear component to the 
horizontal transfer register for exclusively using the smear charge 
transfer and subtract the smear component which is the output of a 
horizontal transfer register for transferring the above-mentioned smear 
charge from the signal component including the smear component which is the 
output of the inherent horizontal transfer register for transferring the 
signal charge. 

CONSTITUTION: When a signal component including a smear component becomes a 
high luminance which exceeds the maximum handling charge quantity of a 
vertical transfer register and overflows, a signal outputted from a 
horizontal transfer register 6 for transferring a smear charge is added to 
a signal outputted from a horizontal transfer register 5 for transferring a 
signal charge. Since an overflowing component overflown and transferred by 
the horizontal transfer register 6 for transferring the smear charge is 
added to the signal component, the dynamic range is artificially widened. 
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U»#«l] £flIIEjgl'i;x*J:: 5 fcOX37fiS#££- 
t?&<*ss# t x 3 r &ftt ift& t T£iE(Eig-r5 ck^ 
fcU UvX*£LT»^«W**¥lEirr* 

arnica '✓s?x?*a«*. .tssfi^sffiiEaffl* 3 ! 1 

* * .fcSBX 5 7a^«affl*5IHEa U v*X fj S 
tlfcX = 7«#*M* LTS#sei*£»* X3 

$>x * a> 6 ttJ fi s ftfcx 5 76t ft *^t:«^t*tta<f?r5S 

W«*a<0«^e*ClS^TX S 7S.ft^Vm^ft 

^^uiAU x5 76Sfr*st:e^6S»A^ses* 
a t *j4±Ea^«?f esffl *¥«a u x * 

*j 7s * »» s m * a n fc a ^ * m * l -c a * f * £ * t- 1 
fcct*i*i«<i:-r*xi7ffiiffiaH*a»sis 
ca**2j x5 7Bj»=£^t;^5K«-^±es«p(ia 

* a»s ffl^j s nfcS^«r«nSE Lfc®#»c*t l-cx s 7 a 
ft \,xmi:*z «k s tc l fc r t raw* 
mtzaexartranaftaftSB 

[R*«>#«ifc»i9i] 

[0 0 0 1] 

ta«JbO«ffl»»l *fS9iti. X 5 7WEEllH<*»ft 
SB. »KSiSiejSl'>'X^JcJ:0X57dc»*#t;« 
t X 5 7 at # t * U TS BteSiT 4 J: ? fc 

a us>x * j»» sma snfcx s 7be» *£tm 

_tE X 5 7 «»«»3yB*¥tea U 5> X * 6 IB2j S ft 
X 3 7«S» £»* UTIt^flE» *« * X 5 7»EE3IS 

(Htaaaeffr*. 

[0 0021 

[ft*<Ott«l B*B»»BCillpVCK*S*l*tt*«> 

-ottrxs7*«'h3t»c:iA t *if , 3^*. -tur. 

X 5 7**5 <T*fc» t. LTX 5 76E#<0*«:£<ea 

%x5 7«s» l w < x a riojEfloaca 

{fe*?4<&«. C©<k-3fcXS7Miffi£!il*»»SS* 
tt» SBCi£Ui''X3'iLT&br > K*IEiS*lfiJK:2» 
«U *©M-#C««ifc#iX£7BS». ro-6X57fife 
»*#A*tf«*»*«X«J. ftWEFCX37*<A*«fc-3i~Lfc 
t»a*JfllV. C03fiaHeaUyX^C±*)X37Bg»* 

5cu *c*¥tB»us>x*fct'ca*m»***« 



2) #SH¥4-3 30 876 

* « ^ftKIEiiS^^lKiS U V X* ee»c X 5 7 

«isrfciiffl* i PteiSt'->'x^*ait. ±ES*j«miEa 
ffl /k¥ u v x ^ *»s ai * s nfc x 3 76WJ-* *tsm 

46U»i»t ^ .tffi X 3 7«W*SSI«* s F<EiS U VX 9fr 6 

su*anfcx3 7BW*-**»L-c«^a»*»*B*a 

»Sa*<«« mWB86 3 - 1 1 7 S 7 7^4i«. 
¥1-16375 8) . 
[0 0 0 3] -<B=i;5fcX37WEE3!!ffi#ffl»£a£<fc 

ntf. m#*^eaffl* J i l feiSJ^vx^*»e.*^*nfc 

Ji) XS76S#£S^«^6fc#;a»6XS7*ff«i£ffl;MMe 
U 5? X 9 rt> 6 ffl ^7 * X 5 7 Aft S 3 «>T?, 
X3 76$#0ft , .>. »-5L»iiX3 7BR»<0«t>«iT'>ft 

[0004] 

is^*t«*u.k5 4:-r«aa] -f<t 

Kja3f*65}J-A T »'5X 5 7fiJtft-ro»Ji:a* f j«if*='4*i: 

a? *»aor*«. .Li$L.fc;r-n-7o-6S5J-wx3 7 
«JJEMH»«*Safi. SiHei£^VX^OT»tj/h* 

fl&^CX3 7)ffi»J5*A**?«*UT:SV»*^» 

!SfjiiX*ftS5»0«?JS*ISttA«2»«nilca*. SEo 

r, ssa<esiU'i , x^wa^«w«>*^cKO«^*«f 

&. EP^^-f y ^ W*«2 ft<f> 1 fcft-jtl/* 

[0005] -eroe*, tt^»<?(5iaacft:a<k«s?«iix 
so a<a*. tut. *sfoLfc«d. aaiEau^^«> 

X 3 7Bg«-SStfft^«»* t Aofc«5i-A»5-tft©«» 

fflf*tatnii*xs7ffi»ci3f-3xu*^. x 

3 r&fttZ X 5 7»ffiA»So fc««f**X 57a#tl/-C 

«*>n. cn*<x3 7fit»sst»«^«»«»s«jj;an 
agar. a«caji:«*w*s«>OT*»*5^a 

40 [00061 B 3 li*>A>53S«iS»«T-5/t »«3Jt*t 
3tt*ta?Jt©»«**l'. *tlbJiX37flWfiejiiffl 

tgjs v y x ^ ic o rwjta t ttt^j £ «>w « *^ 

IEiiV'i'Xi'<0!afiI.«*aA<i:V»lfi«»C»^T-C* 0. 
^•n*aA*:*&Ctt5r-/<-7a-^*«X3 7eS» 

5a £#1i-TXS7*E#*3CS^Jfc#*6«*Sft*<D-C 
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•5 H £ C * 7»« -€-tl «t ») MP V * £ C 3 J: >) fc Hi < to & t H 

to o o 7] *a«fii©ct5/iraa.?ii**fitt-r^<» 
att»y< * * ? ? v >^^M,mit±a: < r s t# k, 

[0 008] 

r«a*»*-r$fcat><o*a] »#«irox*7«JEsi 
r « * nj&m * ¥ eai u v x 9 <© hj n « * so * l it » 

**lU4l-r*J:3CL&C&*tta&'r«. 3**^20 
X5 7tfl£3!Hfcfta«Htt. »*#10>X3 7ttllIS 

9 (0 ill * ffl^ jWffJEWSip 81* 8 A t * ic:ae<o«*s- 

[00 0 91 

«T. *«9§X3 7«mi!Hfcm*gB«B 

bt**. Bic^^t. msae-aiu^x*-?. 

6<D»*£ai*S«#3<!:, X37J*5i'Qs»e *Jt»T 
*«#4iK:fej&:»l8|K3'ffl5ftTV>-£. UA>LT. & 
SfflieiSWi'X^ Uift^OUfQsig £X5 7Bft#Qse 
a &*J&n*fci:e:3<oxs7i*#*StrS^6«*Qss 
(Qss-Qsig -t-Qsae > X3 7fiM*Q *■<*:*»•* 

L,fc*« s *¥iE2i u s>x 9 9xn^wKnn c tat-r a <o 
[ooio] 5fi*a«, ip%x57«uis-c^:na« 
*t?*o, xsrt«^*at;flr^flcii-Qss*iEi5i-r*. 

6«X3T«W*£iS^*^IEjSU'> f X3'7r, X 5 
QsBe<D**JE£§TSt>fiO-rft 9. X3 7f>t»'8rffi£-r 

«iSffl*^ieaSU>»X^ 5«iti7jfB^*3tt*CDS 

(taaz;a-y->y»j>yia») . 8ii±exsr*wig 
iSffl^feiS '✓•✓X3' 6 rom^sis^svt* CDSW 
*. 9ttCDS 7*v^a*3n/ta^**SIEA*i!)|^ 

CDS 8a»SSti*j3*lfca*J*7:M3?X<f 
f 1 ! O^^LTECX^jill^iSWCXSTSt^^&t; 

[0 0 t i J 7^a^x-f y^i oJi-^fflX^a^FC 
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4 

CDS 8 0>W77fi*<fratf, (aPSFOOA^SiS^ZCDSa 
0. #RIEA^i»TF-tCDS 7<Offi^7(a^«:S{t. fife 

v *x ? i <*>s*bi o 

2» se*n-a**. -eur. sttt^Eia i 2 \t, cds7od 
ta^a^. EP-fexs75g»«*t;«^rtE»j»is**ffiv 

ref £0&<£V>i3}±. Ttaj^X-f 1 0«CDS 
8 6 <3B*J U TSSft 7>7 9©g 

1 0*CDS 8SSfe»(ir*Sfeiaii7>7 r l lOffl 
*±E2Sft 7 >'7' 9 <0E<EA^j Ml^iSiH-r^tt 

(0 0 131 1 3BIHM >^ : fc>J-e. CDS8*>S 
20 tB7J3nfcX3 7Sc^&l H (*5FWf»J) ^SBiRT*. 

CDS 7<OHi7jft^*tS**JIVref «fc0 
tigl>t*lt -tCOCDS 8K>aiAS^4fflI^X57rt 

»«E9o, -tur. cds 7©ta^«)f*taiii»iffiv 
•eotfy htc«sr-5^-c«accDS7«)Hi^«^*« 

3S^*KVref J:0t>«^r?A:i:*©CDS 8<oas*fi 
a7tD^-fyft, -»«>AAi : pl:lH7'f>^ 

1 3jJ>SUi:*j;**ifcX3 7(K#*2W, ffl^©AA 

50 ssi^co v»e**4«tt*. tut. ttr^-a^x-f^ 

7-1 4«±etfc«[El»i 2<att*7<S«*ic,ki?iHi9£n> 
X2 7fiK»*^t»f?^«»*«aip*flEVre'f J:0t&V> 
t*tt0 VO«^*IH^L. X57tf»*St?«^«» 
#3**£Vref «fe0 t»»^t*Sil H5-f >pt€'J 1 
3 ri> 6 ©X 3 7sft#* UJ7J1- 4. 

[0014] i st*s»i7>:/Tr. itRiex.*^ can 
si 6^jsm-r-5. . 

40 [0 0 15] ifcC. ftf1iC?^-CK9ir«. JfeT. CD 
S 7*»SIH^an>i:»^. BP%X5 7G?»«r^tI«#« 

^•1 0t«4LtCDS8*6«)X57J8»*«ft7> 

*3n/tx*7J«#*#fc«*i*#j»»sK»3n*. aj 

Lfc»*»ss**a<g»7>:/9A»££»7>^i 5*ee& 

O ^X -f y ? I 4 d> 5 1* o v<o«^*»a^j s n* ©t2 
oT7 »7>^1 5»i*SIBA^a?{ca^iw5<?)2»7 



—736— 



5 

> -i 9 *» » a * a n t fa * * * u a c: t * < <■ to ± * a 

[0 0 16] CDS 7fr*>mU ZtlfttSn. BP "6 

*3 7fi£#£3fca^J*»*<StSt«J5Vrer «fc9fc«<-> 
7+a^X-f ?*9#Ei£ttMII5]S&l KDttirt 

©Rfcxasn^KJix s 7E«*<oE<e«i«ft«f s 

ft. *<0tS*. g»7>7 > 9*'3liCDS7£CDS8 

[OOlTlfot. SS*iCfc:?TSa:iEi£US7X* 
1 o?«**«?Sf *trJ&*S*a-tf> t>X5 765fl-*t?«!>*»fl- 

#»ci*J*£ft*c:<fc&< acini*;* ft-, ^nmrnz^ 

-/<-7 D-St#*M«-«-* Ctft< a*»s£#KE Oii 

aH*a»^ao)iea«f:x = 7WEEiHis5<oni*fi^tro 
*aui>x*«>«a. **s*tpit;-cfe. hi*., a 

*IS 0 «fc>*Wa**H U T X S 7 88EE0SS© »* C J: 

«C J:*iBKI8T*l»jfc-r* c 

[0 0 18] «. cco«fc3fcX57#a-«£tr«^fifc# 
*tS«*flEVref J;Ot>Kl»4:*tt. Y+U#X<tv+ 

1 4**lH?-f>/€'J 1 3*>6©WAaWa»T« 

4. CeDl H?-f >**U 1 3 a>6ai*j3ftfc 

X 5 7fi8#a«««7 >7" 9 <ota^<s^*> an *. 
£<0«fc5CT4©tt, CDS 7(0Hi^m^-!r**X27 

i*» **t?»#Bit» caw s n* t c 5 © c d s 8 ©a 

*T!*»d*nTV>*i4»<5, *-<DX5 7flc#€r«lOI*l'>-C 

[0 0 19] tt. lH*-f>**'J8M:. 
-BE» € ^ £X 5 7*» fclEiST * £*£Jt Cft * © 
T> ^-yt--7n-riE»*^tfX57fi)l»*IBSl/A 

CDS 7©ffl*S^J9**qi«JEVref £Q«{gVi& 
#14. *<OCDS 8<DW*jS5*SJ*X5 7Ji£#'«:t2a 
T*. -tUT. CDS7»a»SHf***«P«JEVre» «fc 

ffiVref J;0t>8£jS>oJfc<i:*<0CDS 8©HJ*«*«;aS 
[0 0 2 0] C©<fc^4XS7«IESH*a»a!lCA 
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5 7*»l:a gi4Sftfc<S^«:X 3 76«}'*#Cft**fi5 

^tCXf-SCitf-C**. *LT. X57«WE<Oifi 
«*ffilhr«r t*tT*. Kl>Tii-£-ftK:<fc4SHttT 

[0 0 2 1] *L,T. XS7l«»*^Ofi^»i:X5 
7(fci**£^/£*-'<-7n-!«#*ao*L*:tt. 1H 
5-f»tUl3. «»7>7*1 5 OX 57 

7B£»S^X5762^*^t?»#«»C»»*nrL 
[0 0 2 2] l«. IHz^i >**'J 1 3, r-fnffX-i 

7 f 14. a«i7>-7i 5«KtfTiK»***c45ttax 

H. X3 7»E[El8&ttH<**»*¥®*ttfc»tt 

20 £3. 

[0 0 2 3] 

[««»»*] »5fc«l©X3 7»lffi£IS#««£!l 
*iSIE3iUi'X^CJ:DXS7«»4^t?m#^ 

t^5 7*^t*»«UTaia<ej4-r5 < fc5cu *^ 

fc&W v>X ^ t LT»^tH5**¥«E^T*«^«»IE 
iSffl * U X 9 W «JS» C X 3 7« W€iS&ffl *¥C 

^a»^m»anfc.x5 7j«» tr«^es»*» 4 iiJBx 

5 7<n?IE3Sffl*¥)EiS X Stl/SlX 3 7 

30 fiEfl-*»*OT»^£#*1»*XS7«IJEffiffl#*0tf6 
■CfiUT. J:E©^«ffifiiJI«*¥te2SV'^X^^& 
US^j SftfcX 3 7J«»*§tr«#*»J><BflEaW**« 

WJS»*Cfc UTX 3 7S«J-**t?»^l«»*t±e** 

^jb. x5 7BE»**trfi^»^±Ea«Ptt*j8*fc 
1 1 tt iES^S^lEiJIffl^tejS u*»x m» s 
tlfc«^C±ax 5 7**rtei8ffl* 1 I t li£8 v^x 6 

■w »<fr*feoT**. se^r. »**i<ox3 7»ieEai 
a*»««Rt=<fcna:, ^5 7«»* : stj»^*»*tfi 

i4teiSI^^X#©«*3Sl»3av^fl«**«AT*-/X- 
7 □ X 3 7J«»+ c«i o a* n*: t. * liX 3 7 

j««-*£ttflr*ja#iz*<B'i— yt-7D-a»*xs 7 

8EKJ»:XS7«l£E^iilHfc<j:*Cfc*BfltU. lit^Ttt 
X 3 7.»ffiia«t:«fc«ffl H«T*»lhr*C 
50 -5. a$92 0X3 7ttl£SlB{ttl(fc£Sa. »5»Sl 
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<0*5 7«!ffi£!Hfcffl»8KK:£UT. X575t#4£ 

5 7«HES»B*aft«atIJ:*X«. »J9«H$CXS 76* 
#£StV3*rt#£XS7«#*SA,E*-;t-7n- 
68#£to*L.fc<S9*»£XS76t^S»»T*;0-C. * 
-A- 7D-6l»«lX 5 76t#«SA,-?X 3 75tfr £S 

[aHrofflJttfcSiS!] 
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CHX] *5i^X5 78>E31B*«»ai<3-^<B§lJ« 
[0 3] »^a<amL<fc5£*-*s^£8«*j^afc*>o 

i saiBS^->*x^ 

6 XS7«JSHEi&fc*3{MEi2!UyX5' 
9 Sft7>7' 
1 2 
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[0 21 
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